ASSY. MOMEWCLATURE __CCEWAITNG

ASSY. P/N 200074551

CRITICAL TTEMS LIST

FATLURE ETFECT
HAME, NTY & DRAHIMNGS FATLURE MODE END CREWS
. REF, DESIGNATIQN | FUNCTION |  aMD CAUSE 17N IHTERFACE | MISSMIM [VEHITLE EATIONALE FOA ACCEPTAMCE DATE
1ivc, ¥, Elbow Stack |271R PTU does nok Loss pf  [Mone Logs of (Unable {52e Sheel 2
20007044261 respond to pan |FTU Hisslon lo
1I¥C 3,10 ar- 4t com- Functian Critical (<lase
nznds Unabte Yidea payload
ki pos- bay
Al Power Supply |ition donrs
CamEra since
A4 Com DeesTet For {amera
Enc. desired inkpr-
Fiw feres
wikh
Horst payload:
Casp JELtison
lunable RMG
Lo con-
keal
elbow
MIF pra-
vents
stawing
RHS.
WP /27290

P TUHIRAT ™ dam




RAMIDHALLD TOR ACCEMTAMCD,  (APPLICAULE 0 ALL C[L

BESE "EATURE

Thr INVC 35 comprised of 20 olertrical
Sabdsgenlilives ] 1Y subdssemblies are Locklipeg
MarLin Astro Space designrd and Tabricated
waing standard printed circuit board type
canstruction., The remaiping six assom-
bBlies, 3 sLepper matars, fligh Yeltage Power
Supply [HYPS), Intensified CCD {ICCHY, and
Lens asiembly are wenmder supplied compo-
nents, which hava been specified and pur-
chased according 1o Lockheed Harlia Speci-
fication Conttal Drawings [(SCDs) prepared by
Engineering and Pradect Ajsuyrance, Speci-
facations per the SCO are perlormance, test,
quilifijation, and acceptance requiroments
for a pracured piece af pquipmenl.  Papls,
rglerials, pracesses, and deslgn guide-
lines Tor the ITYC progran are specifisd

in accordance with Lockheed Martin

I26/RZA. Thit document defines tha

program requirements,

PIL-5i0-97540 will serve as the primary

IFE parts splogtian fdnoument . T4 3 swit-
ubkle part canagt be Found in BRIC-STR-5750,
eguivalent FFF parts Lhat megt the follum-
ing eriteria may be substitubted,

Hicrocircuils are at leasL Class B Level,
HIL-H-J8510 dewices. Al microcircuite
are suhjected to Marticle Tmpacl MHoise
Melection {PINDY Lesting per MIL-STD-BAIC
{except For devices with plastic epoxy-
type parkagal.

Oiodes and Lransistors are .al ieast JRANTXEY
in accardance with HIL-S—19800. A1Y seni-
conduciors in cavity-Lype packages are

subjecled bo PTHD testing pev RIL-STO-ER3C.

[TEMS)

PLSIGM FEATURLS 1Canl.}
Relays are procureed [o dhe highest
milebary eslald ishml reliabitity [(MEV-TR}

Level as cdefined ia HIL-A-3OR16. Relaps
are spbjecl te PIND Lesting.

Switches are procuored Lo al Teast Lhe
Lecand highust Vewul of the appropriate
MIL-ER specificatlon. Switches are tub-—
Jectad Lo aithor PIHD testing or B-ray
analysis as apprapriate, for particfe
delection.

Other discrete parls arc procured to al
least Lhe secemd highest level of Lhe
appropriate HIL-CR specificatien.

Parts nol ineluded in Lhe above dacumwents
have been used i Lhe design anly aller g
nan-standard parts arceptince renquest
[N3PAR} has Leem prepared, submitled Lo
Reliability Atswrance Frgincaring and
approved fur wse in Lhe specific

applical fenis} dafirned n tho HEPAK by
HASA-15C.

Horst case circeil analyses have been
poeformed and decumented for all circoit
designz tp demonsbvale that sufTicienl
nperating wirgine eeizt For all aperaling
camlitions. The analysis was worst case
in that the value far cach of tha wvariable
parameters wak sel to Timits thol widl
dreive the nutpyt Lo 3 pagimum for min. )

A coemponeat approach reeier and analypsis
was cantducted to werily that the oppliad
slress an each piece part by bthe Venpera-
bure exlremas ddentified with anviron.
menlal qualification Lesting does aol,
exceped Lhe sirpss derating valueos
rdenlitied in Lackheed Martin 367070,

PCSIGN_ FEATURES (Cont.)

Lo adddiVlen, an abjerkive ~eamioaljon

of the design was pertormed through a
Preliminary Oesign Review and Crilical
Design Heview to verify that Lhe TTVC met
specificalion and contraelual requirements.

BARE DOARE DESLGH

A1 boards are construcied from Taminated
vapper—clad apouy glass sheats per
HIL-P-1399 Type GF Grade A, Circoilb
cannections are made Lhrpagh prinled

traces which run from point ta peint on

the board surfaces. Every brace terminabes
ak an anmular ring. The aniular ring sur-
rounds the hale in which a ¢wnponant lead
vr terminal 15 YTacated, This ring provides
a faoling Tor Lhe selder, cnsuring gued
mechanical and eYectrical performance, [ts
zize and <hapr arc governed by HIL-P-SC4AA]
a5 are Leace widlhs, spacing aml rouling.
Theze requiremenls are reiterated spro-
ifMcally in drawing aples tu Terlher assure
i lnamen. VYariations hotwees Le artwnck
master amd Lhe final prodoct [due 1o
teregularities oF the etching process)

are also contrnlled by drawing notes.

This prevents making defective beards from
guol arlwork. HMoles which hause np lead
ar terminal, but serve oaly Lo elecirically
intercgnmectl the different baard Jlayers,
containm stilch hars for mechanical supporet
ard increascd rellahilicy.

The Lhrownh holes are drilled Tregm 2 drib |
Lape thus glininating the pozsibility af
Duman mrrpr and alThwing tlghd conbral
ower hula and annular r?ng toncenlricibLy,
are ueportamt reliabd ¥ty criterion.  Aflter
dritling and etching, a1l coepper rladding
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RATIOHALE FOR ALCEPIANCE.  ([Contimued}

BARE DOARD DESIGM {Conk, }
is Lin-lead plated per HIL-3TD-1473.  This
frovides Tor eazy and reliable solderiug
at the Lime of heard aszembly, even after
geripds ol prolonged starage.,

HOARD ASSEMBLY DESIGN

ATY cwerpgnents are instatled n a1 manaer
which assares masimum reliabilivy.
Lompanent leads sre pre-tiancd, allawing
Lelal watling of selder joinls. ALl leads
are formed to provide stress telief and
Lhe bndies of Yarge componenls are staked.
ipeciat mounting and handling iastruclians
are included in gath drawing required aftar
fimal assembly. The board is coated wikh
urethane which protects agansl humigity
and contaminatinn.

ACCEPTAMCE TEST

Each axsembly is ingividually tesled to

4 HASA approved Acceptance Test Procedure
TF=AT=/00R7d4Z. The Aeceplance Tesl Flow
is detaited in altached Table I

OUALTFICATION TEST

The Dualification wnit is idealical Le the
1light wail cenflgurat len in every cospect
and is vesed solely for the purpnce nf qual-
ificabkion testing- The Gual unll nwst
successfully tomplele acreptance Rasling
prior to entering quatification Lesting.
the Quab umit,has passed Lesling im
accardance with NASA approved Lest plan
PH-C~2000744%, The Qualification fpsl

Flarw 1= delailed in allacheyd Fable 2.

UPCRATIONAL TESTS

In order to verily Lhat CCTYV componente

are aperabional, a best wmpsh wepify Lhe-
health of 411 the commandt relaled mom-
panents drom Lhe PHS (A2A1| panel switch,
through Uhe KCU, Lhrough Lhe syac Tines

ta the Camera/Pf0, Lo the CanerasrTe
sang gecodet,  The Lesl must also verify
the camera‘'s ability to produce video, Lie
Will*'s abilily ta roule widem, ang Lhe mon-
ilpr's ability Lo display video, A similar
test would be performad ta verily Lbe MOM
conidnd path.

Pre-Launch oo Orbiler Test/In-Flight Test

I. fewer CETY Spstem.

2. Yia Lhe PHI panel, selecl a monilor
at destination and the camera undor
test &% source,

1. Send "Camgra Pmacr On® command §rom
Lhe PHE panel.

4, Selecl "Exlermal Syac® an monitor.

L. Dbsgrve viden U15p¥ajcu o woed Lar,

Norla Lhat iF videa gn mpnilor is
synchronized {i1.e., sLable rasier)
thea Lhis ilicatas Ehal Lhwe camsra
is reeelving compasite syac From
the ®CU and thal Lho cawern is pro-
fucing syhchronizéd viden.

&. Send Fan, Till, Facus, Foom, ALC,
and Garmd rommands amd visnally
(either »ia the mpnitor or dircol
ohservation) verily aperakiaon.

1. lelect dgmnlink as destinabipn amil
ramera uader tesk as source.

8. Observe vides routed Lo downlink,

%, Send "Camera Power NFF' command via
PHS panel.

0. Hepeat Steps 3 threaugh 9 ewcept
issue comuands via the HOM command
palh.
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On/ INSPECTLON

Prarurenent_Contral — The 1TW EEE Parks
ard hardware items are procuced from
approved wvapdors and swppliers, which
meet the requircmenls set farll in the
ITYE canlracl. Resident OPED perspnnel
revigw all progurenent docwnents Lo
extablish Live nesd Tnr G50 oo $elerled
parts [PAI G17].

Ilrcpming Inspeclion and Etn;ggg = Incoming
Quality inspeckions are mage an all
received materials and parts. Hesults

ara recordad by lok and vataimed in file

by deawing and conkrd] numbers [or (wluore
relerence and traceabilicy. A71 LEE parts
ara subjected o incoming acceplance bests
a5 called For in PAP A4.14 = [nconing !nspec-
Lion Tesl Instroctions. Tacoming Flighi
parls aro (yeriher processed in aceordance
wilh Lockheed Martin 32GMML. Hechanical
items arc {nspected per PAF A1.14 - Supplier
Quatity Aggurance, and PAP ETD.E.1 - Prace—
vure fur Precessing [ncoming or Purchased
Parls Desigaated For TTight Uese. Aceonplad
items are delivered Lo Haterial Contrallad
Sleres and retained umder spocificd cone
ditions until Tabhrication is required.
Man-varforming materials are held lor
Haterial Reviem Hoard |MRB] dispoxitlon.
{RAR AL T4 )

Board Assemily & Fest - Prior Lo the start
of T¥C board assenbly, a1l fLows are
verified Lo be correct by stack voom
rersanmel, as Lhe ilews are accemulaled

Lo Farme @ hit, The itesns dre veriligd
again by tha operator who asuembies Lhe
kil Ly chocking againsk Lhe as-built-
part=-lish |AMIFL). NPRD Hopdatory
Inspection Fainls are designed fur all




RATTGHALE FOW ACUTPTANCE.  (Conkinued)

JafINSFLCTION {Conl.)

printed circust, plus harnnss ronaerctars
for suldering wiring, crimping, aplder
splifes and quality workaanship priar to
tcaking of the component side of hoards
and sleewing af harnegses,

OASIMEPECTION [Canl .}
[TV Moards

Specilic [WC heard assembly and test in—
structions are pravided in drawing netes,
and applicable docwicats are called aut

in ike Fabrlcatlun Pracedure and Recard
IFRR-Z400744% ) and parts Tist PLZDOD 442,
Thase inglyde MProcess Stamdasd-Bnnding
BTW-8RG ZZA0B01, Procass Stamdard - Danding
Veloro Tape 220809, Sperdfication
Inldering 2280249, Spacification — Crimp.
ing 2200200, Specilicalian - Danding and
Staking 2280078, Specilication - Urethane
caaking 2200077, Specilication - Marking
Z2A0R2G, Specificatian - Workmanship
BAIRNIG, Sgecilitatiun flond 1My and Stak-
ing Z2B00M5, Specification-Wave Solder
228821, Jpecificalion-PFrinled Wiee Board
Slaking Z2IMARS1, fpacificalion-Raflow
Soldering 2284754, Specification-Salderiag
Juriace Hount Components 2005710,

QAS IMSPECTIAN {Conk.)
TTVC Ac<omhly angd Tasi

An open hox tesl is perforwed per Tr~IT-
200071942 and an Acceplance Tesl per
TP=-AT=-20007442, lacinding vibratiopn and
thermal vacvum. Tergoees are specificd and
witnesied, traceabilily nunhers are rocard-
ed and calibrated vools are checked prinr
ta use. dpckhead Marlin Quality and DPRO
inspections are perfprmed alb Lhe complation
of specified FPR operations in accordance
willll PAP-2,G.1, Pal-2.9, Fap=2.11,
PAP-EG.1, and PAP-B.G. OPAO persanacl
wilness ITYC bullonwwp and critical
Lorauing.

The TTVL is packaged aceerding to MASA docu-
ments MMIGOO0D. 1C and BHESI0A ., 4{ 102} which
defines packaging and handling requirements.
A1 related docusentation ingluding
assambly dramings, Parts List, aPL, Test
Data, ele., is gathered and held in &
ducumcnlatian folder assiyned speciFicaltly
lo each assembly.  This Telder i1 retained
(or relerence, An ETBP is preparcd for
vach assewkly in acrordance wilh the re-
gquirempnts of TAI* £2.3,  Lackheed Martin o
Ad WD parsapnel witness craling, packayg-
ing, pucking, and marking, and review Lhe
CIOM fur rompleleaess and aceuracy.
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IAGLE 1. ACCERTANCE 1750 FLOW
FOOH AMBIEHT PEREDRHANCE TEED

Test conducted per Yhe roguiremenls ol HNASA
approved TP-AT-20007442,

ACCLATANCE VIARATION EXFOSURE

120-B0 lz: 7 dBfoptave rise frem Q.00 gEEHz ke
.00 y“fMz

AD-350 Hz: 004 gtz

I50-2000 Hz: 3 dDfeclave decrease to 0006 ngHl

lest Duratian: 1 miputefawis, nperating

Test Level: fi.1 grmy

ROST-YIBEATION FUMCTIONAL CHECK

lest conducled per Lhe requirements of HASA
approved TP-al-2Q0g7d442.

ACCEPTANCE THERMAL-YACUW! EKPOSURE

1.3 cyeles total from 115 deg { ko «14 deg F
After stabilization, one hour minimem duratien
it zach plateau. [n-spec Tynetional tests
parlomed at each platoau.

EOSI-ERVLRONMERTAL PERFORMAMCE TEST

Room awhient periommance tatte conducted in
accordance with HASA apuenved TP-AT-ZDO074dZ,

TABLE 2. QUALITICATION TEST FLOW
Nl

Comiuc leadl Lekts roa Tn accoedance with Lha
requirements of SL-E-UAI0YR, incleding €500,
CRN2, C50G, TT, CEOT, and CEQY. Radiated.
Lests run in accordange with SL-E-O0020
lacloding R50Z, R303, and RENZ epxcept bhal the
best current tor AS0Z was 2 anps im ligg of 20

anps .,
QUAL FOR ACCEFTAMCE YLIGAT[OH

£0-A0 Mz: 31 dBfoctave increasing Lo DLOGS gJKHJ
A-350 Hr: D.0RISoctave

0-2000 Hz: 3 dilfectave decrease

Tasl Levelk: 7.0 grms

TesL Qurzlion: & mimutesdfaxis eporating

FLEGHE QLI icariol YIBRAT]GN

20-78 Hz: B d0faglave increasing ba 0.4 g2/llz
fO0=500 lz: 0.4 g5/Hr

500-2000 1z 6 dB/ectave decrease

lest Lewal: 0.1 grms

Tast Quratign; 40 minutes/axis aon-operaling

THEAMAL -VACUM

1.5 eyeles bobal From +120 deg F ba +0 deg F.
AlbLar sLabilization, ane hour minimom duralion at
each plateau. [n—spee Fonctinnal Lests perlammed
at each plaleau.

THERMAL 5 IHULATILGH

HorsL case ot amd cold missian environmenls
sivwlaled in vacuom. Buoring hol case, in-spec
operabtion 15 required (or & of 14 consecubive
bears . furing cald ease, +n-zpec operation i3
requited Tor 11 consecetive haurs. !

HUMIOT LY

12} hours esposure ta 85% Rl incluoding four 24
hour temperalure cycles of 480 Jeg F Lo +125 deg
F, mun-eperating,
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